Lax

npiran A. Skema preparasi katalis

Bubuk zeolit alam

Diayak 100 mesh

Diaktivasi dengan HF 1% selama 10 menit
Dicuci dengan aquades

Direndam HC1 6 N

Direfluk 30 menit pada suhu 90 °C

* & o ¢

4

Zeolit hasil refluks

¢ Didiamkan semalam
¢ Dicuci dengan aquades hingga pH filtrat=6
¢ Dioven 1 jam pada suhu 130 °C

Zeolit setelah dioven

¢ Direndam NH4Ci1 0,1 M
¢ Dipanaskan 90 °C ,3 jam perhari selama seminggu

Zeolit setelah dipanaskan

Dicuci dengan aquades hingga pH filtrat=6
Dikeringkan pada suhu 120 — 130 °C
Dikalsinasi tanpa N, pada suhu 300 °C
Dihidrotermal selama 4 jam suhu 300 °C

A 4

Zeolit alam asam

31




Larn

npiran B. Skema pirolisis campuran plastik—temp

32

urung kelapa

60 g Campuran Plastik-Tempurung Kelap

a

¢ Dimasukkan ke reak

tor

Campuran plastik-tempurung kelapa

Reaktor

¢ Dialiri gas nitrogen
¢ Dipanaskan 300 °C

Gas hasil pirolisis

Reaktor

pendingin

v v

¢ Dialirkan ke pendingin campuran es—garam

G

as tak terkondensasi Hasil pirolisis fr

aksi cair

E

Ditampung

Hasil pirdlisis

Erlenme

yer

L

Dianalisis dengan GC-MS

T
Hasil analisis
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Lampiran C. Skema pirolisis katalitik campuran plastik—tempurung kelapa

60 g Campuran Plastik-Tempurung Kelapa

e Dimasukkan ke reaktor

Campuran plastik-tempurung kelapa

Reaktor

e Ditambah 5 g katalis
¢ Dialiri gas nitrogen
¢ Dipanaskan 300 °C

Gas hasil pirolisis

Reaktor

¢ Dialirkan ke pendingin campuran es—garam

h 4
pendingin

v v

Gas tak terkondensasi Hasil pirolisis fraksi cair

l ¢ Ditampung

Hasil pirolisis

Erlenmeyer

l ¢ Dianalisis dengan GC-MS

Hasil analisis
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Lampiran D. (a) Foto rangkaian alat, (b) plastik dan tempurung kelapa dan (c)

hasil pirolisis

Karavis SATaA s . AT AL
'_?' f2ia o tdg




Lampiran E., Data GC hasil pirolisis dan pirolisis katalitik

Merek alat . Kromatografi Gas HEWLETT PACARD 5890 SERIES II
KONDISI OPERASI
Jenis kolom : HPS

Suhu awal kolom  : 100 °C

Suhu akhir kolom : 280 °C

Ker

Jent

Suh

Suh

(Gas

Jum

laikan suhu
s detektor
u detektor
u injektor

pembawa

lah injeksi

: 10 °C/menit
: FID
:300°C
:270°C

: He

20,1l
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e
~CRLD 5¥S=1

Fomin

Ch=1 REPORT{NO=11 DATAwRUSENCS.D01 00/CG0/00 01:38:22
e : Rusfenw, PHEPTK 5:1;Pyrol.plastik,100-2-10-280, 0,3ul,f40,EPS
i|t::i.v::n Fa.cl:nr; 1 36
H : Unknown
;ator + Maryati '
}
{Chromatogram *** s R
omy
i
200 T ‘
t 1
: i 18
:
; i
i
100
! 17
i 1
! : 20
: 112 {
i . I
i 5.
i |
i 5 1s 23
H v ]
i 16 ‘ 24
i ! ' !
! 14 '%f
7 o 21, »s 3?4P
o ?225; 27 - 25 30 . 41
. L AR Y T ¥ : -
WY LA ettt
o
o S 10 15
i
1 .
Paak Report *+«+
i TIME AREA IEEIGHT CONC
i 4.013 69747 24006 1.1868
: 4.238 78529 15946 1.3362
4.330 77311 %2109 1.3155
4.503 55339 13213 0.9416 .
: 4._848 285437 55576 4.B588
: 4,951 649510 192458 11.0516
: 5.097 49715 13610 0,8459
; 5.183 51575 13103 0.8776 C
‘ 5.259 72762 24444 1.2381
; 5.343 108807 36224 1.8514
5.440 791186 251573 13.4623
5.686 224344 652070 3.8173
5.829 623968 156765 16.6170
5.963 71328 21496 1.2137
6.118 138100 42732 3.3707
6.457 24888 8609 0.4235
6.964 444800 80872 7.5698
7.193 102234 23652 1.7395
7.262 106131 27197 1.8059 b
7.402 369495 65940 5.2871 '
8.140 61790 12089 1.0514
8.300 £8870 10284 1.1718
8.484 174194 45007 2,9640
8.550 99694 35562 1.6963
B.533 27600 7241 0.4696
8.830 74175 12433 1.2621
9.650 39847 8369 0.6780
9.953 39245 13477 0.6678
10.645 30170 9241 0.5134
11.090 26122 7625 0.4445
12.103 189805 61629 3.2296
12.235 BO144 24959 5..3637
12,374 1B5293 51914 3.1528
14.308 26088 4704 0.4439
14,448 27198 8125 0.4627
15.385 52679 15448 0.8963
15.517 27013 6974 0.7999
15.764 35879 10206 0.6105
18,322 52695 15278 0.8966
18,667 58932 15599 1.0027
: 19.075 24343 G468 0.4142
: 5877056 534621 100.0000
i

11 - 1/1




ha1a SYSwl Chal REFORT,NG=2 DATA=RUSENOZL.DOLl 00/00/00 0Z:35:00
: : Rusene, 100-2-10-280,F40,0, luL,BP-5
3n Fautoxr: L
: ; Unknown .
ar : yevie 37
?nmatogram - .
¥
i F
| . i -
I J:
| i
| i
i i
H |
: !
|
; 4
; i
s
|
i
|
34
| |
i |
. 'y 2F
H i
i
j 13
: i
; 4 14 i
ot b
17
T 16 2L
, s
1 ;
wllﬁ f 27 4550
. o .
o yelz L, 28 ' 29 ‘8
’ [ +
i : e :I".u'_ 139 f 2_5 47 5152
i L S R . - S )
i '. i ' EN ~ ~, " Nad PR A - BN / A
‘0 5 10 - 15 20!
ik Report «v«
TIME HEIGHT CONC
3.591 55556 0238 0.7320
3.654 364119 1i4030 4.7944
3.854 582850 178217 7.6745
4.046 255668 7142 3.8458
4.172 262707 7127 3.4591
4.375 44089 7718 0.5805
4.565 395716 09390 5._2104
i 4.725 151554 0842 1.53955
4.5803 62104 E351 0.8177
4.883 45127 1424 D.5942
4,963 59423 6409 6.2141
5.050 48191 5910 G.6345
5.139 1812924 642140 23.8710
5.378 185630 5148 2,4442
5.513 100324 36849 1,3210
5.587 96387 33866 1.2693
5.650 113875 38547 1.5007
5.836 40273 11650 0.5303
5.900 14169 6694 0.1865 .
] 6.725 B9550 18184 1.2791
i 6.801 176443 35131 2,3232
! 6.924 128895 jz089 1.6972
¢ 7.066 135025 38512 1.7773
7.124 100356 38660 1.3214
i B.13% 225148 78001 2.5645
| &.201 179299 42918 2.3609
| g.273 57653 d2142 0.7583
8.8584 26415 5049 0.3478
g.2%8 82298 19589 1.0836
9.859 50438 16814 0.5641
i %.992 16116 4973 0.2122
i1p.291 21064 §621 0.2714
i11.452 42776 12845 0.5632
11L.741 358220 116352 4.7167
11.872 139024 {4251 1.8305
12.011 aoloss 98765 3.9643
12.436 19835 7136 G.2585
{12,874 46417 14286 6.6112
12.99% 46759 L4544 G.6157
13.133 29814 6045 0.3526
13,942 13760 1389 0.1812
14 .481 41630 12018 0.5481
14,592 16059 4000 0.2136
15.018 B8E7Y 15570 1.1576
14,219 33733 1071y 0.4442
15,397 59728 16508 0.7865
15.893 199039 5206 0.2621
16.0863 52578 12158 0.63%23
17.968 82258 dp180 1.0832
18,322 96551 41513 1.2713
18,738 30952 7089 0.4078
41555 8128 0.5472
7594688 2284578 100.0000

min




:CRJ.O S¥Sxl Chel REPQRT.NO=1 DATA~RUSENOLl.DO0OLl 04/00/00 03:08:04
1 t Ruseno,Pyroligis :1, 100-2-10-280,F40,0,1lul,HP-5

;n Factor: 1
i Unknown
o yevie 3 8

i
romatogram **% .
v -

7 ‘

40
|
! L)
i |
! b
: 39;
i i . 48 5,2 53
| 32 34 '
50
ar ¢ 51 ) 54
i ' 33 3? 44446 4? 4?f ! w
C e ; i .
j e L J;Jf\f\"x.."\; Fiae ‘d-'.““},w,ﬁ PP A N A
5 10 T 15 2gmin
il Report *+»=
TIME ARER HEIGHT CONG
3.584 18625 6869 0.2302
3.689 259215 0954 3.2033
31.846 511866 135524 6.3254
4.033 433702 9405 5.3595
4.117 286503 4890 3.5405
L 4.243 167144 4925 2.0655 .
' 4.370 45776 13964 0,5657
4,555 482725 4930 5.9653
4,655 515125 132671 6.3657
4.796 83731 42705 1.0347
4,881 B2331 21285 1.0174 1
4.958 54489 32888 1.1738 H
5.129 1683569 543573 20,8048 '
5.367 217687 §1460 2.6501 i
5.507 411925 45706 5.0%04 . :
5.638 119744 38093 1.4797 !
5.800 132227 43428 1.6340 ’ :
6.122 24975 2428 0.3087
6.583 26455 6820 0.326% |
§.692 116913 19832 1.4448 i
6.792 80250 47153 0,5917 .
6.842 81942 - -*"28298 1.0126 :
6.912 128R21 24224 1.5919
7,051 176142 46376 2.1767
7.117 101043 36532 1.2486
: 1.767 39210 4879 0.4845
; 7.930 23834 5382 0.29435
‘8,122 181372 s9103 2.2413
;8.183 126552 43705 1.5639
, 8.267 43453 5447 0.5370
£.877 25338 18637 0.3132
9.280 73271 5897 0.9054
2.578 23667 6631 G.2925
%.837 47082 586 0.5819
10.2689 23624 9242 0.3537
11,428 19770 0886 0.4915
11.542 21064 1?534 0.2603
i11.719 265674 86245 35,2831
:11.851 95667 10280 1.1822
i11.989 225696 el8226 2.7891
i12.415 17324 539 0.2141
112,852 41176 889 0.5088
2.879 32589 8352 d.4027
21018 503 0.2597
22164 -1 n,2739
17317 626 0.2140
25288 516 0.3125
7915S 22478 0.9782
5584 198 0.3162
48256 18314 f.5963
317250 1p685 0.4603
69181 1E965 0.8543
§3453 15473 6.8583
42756 223 0.5284

8052227 2243626 83.9338




|
i
1

i b
‘5-CRLO SYS=1

zomin

Ch=1l REPORT..NOm3 DATA«RUSENO6.DGL 00/00/00 00:44:26
le : Rusens, FNEPTK 1:2;Pyrol.plastik,100-2-10-280, 0,%ul,f40,HPS
tion i‘accor; 1 39
: Unknown

ator : Maryati °
i
[Chromatogram ***
imv
200,

3
i
i f
i
1
H il

|
100
‘ 7
{
i |
| It 11
i 1 '
1 l! 4

ri3 6 . 13
i fil‘ Wfood 8 10 2 '
i LI B . . il
: V | i » i
a J "\J \J\J"f‘ L S o [ I ol _ AT _ .-
0 5 10 s

| peak Repert ww«
o AREA HEIGHT CONRC
1 3.973 B24585 17255 3.6881
2 4.185 708336 171629 31.6835
3 4.283 42627 117339 1.9L87
4 4.4686 62230 161393 2.7835
5 4.550 54710 1170 2.4471
& 5.121 53770 13139 2.6735
7 E.616 186891 46751 8.3595
5 5.784 24204 7017 1.0871
] 7.164 772596 155082 34.5130
‘a 8.029 32564 7695 1.4565
1 5.047 107696 26222 4.8172
2 10.719 37301 8547 1.6685
3 13.222 65187 13096 2.5158

2235666

506115

100.000¢

9 - 1/1




i
i i

it
§8-CR10 5¥S=1 Chal REPORTLNO=10 DATA=RUSENO? .H01 00/00/00 01:11:16

pie : Ruseno, PNEPTE 1l:5;Pyrol.plastik,l00¢-2-10-280, 0,1ul, £40,HP5

ution Factor; 1 ’ 11()
-1 ; TUnknown

rator : Maryati® . .

i
. Chromatogram ***

mv
o
1
]
i
200
|
|
|
i
;160
E i
i
i 14
i '
i i
:
1 17
| ‘
| 15
H 11 16
! & 9 e - 18 20
i fy
i ’ - - L
! R T N L B NI PN SO S PIRSTAN PV PRI
0 5 10 15 2Qmin

Peak Report *+*

Q TIME AREA HEIGHT CONC

1 3.830 118830 24917 3.1653
2 4.101 856966 207608 22.8271
2 4.209 65872 17454 (1.7546
3 4.376 95442 25785 2.5421
5 4.447 76144 17048 2.0283
K 5.023 88135 20860 2.3477
7 5.511 285025 74464 7.5824
5 5.677 32254 10133 f.8592
] 6.386 47764 8269 1.2723
a 7.056 1364145 284812 15,3360
1 7.910 58317 13818 1.5534
2 4,236 30597 8422 0,8257
3 2.532 47101 10688 1.2546
4 4,927 135571 47233 5.2095
s 10.5395 70701 17135 1.88332
& 11.396 £1537 14035 1.6392
7 i3.100 131168 26945 31,4938
8 14.548 46381 8952 1.2354
9 14.692 40580 ¢ 6979 1.0808
q 15,713 412289 ° 8259 1.0982
f 3754162 853843 100.0000
. 1

0 - /1




1
FRID SYSml

Chxl REPORT.HA!S DATARUSENOZ .DOL 00/00/00 03;57:04

2gmin

! : Rugeno, PRPTK[5:1lPyrolisis plastik,100-2-10-280, 0,lul.£40,HPS
5n Pactox: 1
i : Unknown
or : Maryatdi 41
Iromatcgra.m el .
[
T 16
'
I T
[
1
\.
) i
£l i
H Il
i ! M
H 1 s
| L
) i 18
; &
s i
|
10 42
f
! 39 #
293‘1 43 50
. 5 ; : 51 .
z7?% 32 g #5358 WL s e 48 52 54 55
: PR Vit i) . De !1"!\" .
) Uy A L L VR I i SHE RN SVE e L VN b s B
[ 5 10 15
ak Report **+
TIME AREA IGHT CONC
3,747 28738 B110177 0.2559
3.863 236332 531839 2.1042
3.942 70776 28944 0.6302
4.020 468858 96718 4.1750
4.205 375546 127265 £.0149
4.299 1253787 401431 11.1632
Po4.411 262472 51042 2.3370¢
i 4.567 54581 17387 0.4860
i 4.699 332318 74842 2.9589
D4.755 230850 88831 2,0558
4.856 1736643 538766 15.4627
5.000 26637 22805 0.7714
5,085 101010 25105 0.8994
5.164 92506 30127 0.8237
5.249 1591239 50701 1.4168
5.344 1598950 565297 14.2367
5.588 194029 49501 1.7276
5.731 807093 198613 7.1862
5.B865 121102 39506 1.0783
6.013 353588 64862 3.1518
6.358 24773 B412 0.2206 4
6,855 186380 27796 1.6648 :
7.033 52078 15281 0.4637
7.092 77050 26540 0.6860
7.158 32358 25843 0,.8224
7.3060 272627 509839 2.4274
7.766 22756 6171 0.2026
8.039 45401 10752 0.4042
a.173 101996 23872 0.9081
a.322 158210 46211 1.4087
B.450D 70628 27942 0.6289
8.525 26375 10122 1.,2348
9.075 17277 4847 G.1538
9.141 33418 10827 0.2975
9.549 71709 142439 Q.6385
5.848 50493 15087 0.5386
5.5942 47657 6870 0.4243
10.205 37112 11514 0.3304
1D.528 1577939 40493 1.4050
11.508 34020 4511 0.302%
11.700 25745 7065 D.22%2
11.994 166698 52899 1.4843
12,126 46976 14751 0.4183
12.270 1993054 45202 1 7723 .
12.613 53410 13471 0.475%
12.700 20435 €697 0.1820
13.132 30266 9668 0.2695
131,254 23400 7279 0.2084
14.835 23162 5640 0.2062
15.274 44560 13213 0.3968
1R £82 ARNGR k715 n.2214
15,316 24740 7533 6.2203
18,205 35984 10671 0.3204
18.552 29866 E144 0.2659
19.174 25701 6806 0.2288
11231226 3044494 1403.00G0




7R10 §¥S=l Ch=1l REPORT.NJ
. Ruaeno, PEKPTK

E- Factor:

ar
[

1
Unknown

: Maryati

Tomatogram 4+

I

=8 DATA=RUSENOS.DOL 00/00/00 05:20:22
2:1;Pyrolisis plastik,100-2-10-280, 0,1lul, £40,HPS

42

—

i ads
5 PR i L
: Nt \’"f'”\,/J\"\JIW --‘,,_;‘ .\/\ﬁ}uu—'z\u_/ _,J'h/\/\u\___j-\,/
g
0 5 10 15
tak Report *+*~
| TIME HEIGET CoNC
| 3.817 12824 4355 0.1870
| 3.886 48198 15517 0.7029
I 4.177 77362 17435 1.1282
| 4.265 554621 192681 8.0883
| 4.408 45101 7828 G.6577
T 4.715 211921 43563 3.0%06
i 4.818 1468470 £91875 21._4154
4.967 51227 10606 0.7471
5.058 30554 8439 0.445%
5.120 47717 18053 0.6959
$.205 40860 14028 0.5959
5,299 403782 126633 5.5886
i 5.543 109136 32458 1.5916
i 5.685 814684 01850 11,8809
i 5.827 20222 8188 0.2949
: 5.370 305236 73481 4.4514
i 6.6B5 22567 8025 0.3291
1 6.802 505056 95487 T,4238
| 6.981 83887 28202 1.2234
i 7.048 1156521 21608 1.6872
i 7.246 109438 63216 4.5127
i 7.710 29397 8001 0.4316
i 7.969 65402 15567 ©.9538
i+ g.123 120398 25867 1.7358
| 8.258 23245 6823 0.3390
i B.327 85205 18300 1.2426
i B.461 65100 21563 0.9494
i B.663 53380 12765 0.7785
io9.492 31015 6691 0.4523
i 9.785 91864 24117 1.3597
¢ 9,885 61708 10901 0.8399
10,053 48264 15552 0.7039
10,466 104140 26753 1.5187
11.467 BOBOE 7813 1.1724
. 11.650 7733% 19208 1.1278
i 11.787 65600 12247 0.9567
11.936 105989 25200 1.5457
22.070 30672 7862 0.4473
12.223 158844 2979% 2.3165
12.547 53338 13949 0.7779
12_82% 34048 4389 0.4965
12.084 15438 454> 9.2051
13,199 39853 12846 0.5822
14.6876 32623 9951 0.4758
14,773 41767 10087 0.6091
15.216 21944 6405 0.3200
16.081 19719 630 0,2876
18.147 17226 51hg 0.2512
6857078 1858367 106.0000

i
|
I
| 2

8 - 1/1

20min

i
E
i




i-CR10 SYSwl

e

ion Factor: 1

Ch=1 REPORT.
Ruseng,

NO=4 DATA=RUSENGL.DOL ¢0/00/00 03:26:20
Pyialisis plastik,100-2-10-280, 0,Iul,f£40,HPS

43

H : Qaoknown
itor : Maryati :
;hronatogram ekl
oV
IS
[
|
5 |
: |
H w
i H
: n
0 I
: § ;
I
‘\
Il
1 It
: i
i { |
M |
; A
H 1P :
: s
10 L
;
: 13
1
21
14 27
z 5 . .
b
. . 1B
et 7 12 18 e 23 “2s 28 30 3
L %910 “ay 28 22% h . :
EE v " . . PN 1" it E .
. - e . e 7 N . -‘-’v-\.r‘"‘\"\" * '\J"I'IU\ .-'\-“/""\ A N LT
UM S—
] 5 10 15 20min
eak Repoxt *=**
H TIME HEIGHT CONC
! 3.745 56951 14673 1.11639
3.844 $5957 33580 1.881%
3.93% 33zo0s2 106580 6.5128
4.042 52338 14216 1.0264
4,213 121368 31270 2.3802
4.300 617643 189534 12.1129
4.700 1075978 14352 2.127¢
4.855 502462 160048 9.8540
5.017 17987 5157 0.3527
5.250 18047 BET2 0.3539
5.337 450964 1397635 B8.8441
5.533 51792 BELS 1.0157
5.728 205301 52624 4.1047
6.025 116131 28848 2.2775
! 6.853 12415832 3038223 24.3482
i 7.303 73522 14313 1.4419
| 7.717 45750 8765 ¢.8972
H 8.013 73276 17582 1.4370
8.181 41897 9581 0.8217 2
8.304 70538 15833 1.3833
8.723 .- 170644 42434 3.3466
9.560 5Li0s 8av70 1.0082
9.845 40618 10225 0.7965
i10.3839 58859 16181 1.1543
i 10.531 47232 13017 0.9283
©AL.791 50773 12763 0.98357
12.902 137752 3157% 2.7015
14.347 69654 15265 1.3660
i 14.463 56174 11277 1.1016
i 15,509 S2807 11764 1,0356
17.953 65725 12252 1.28390
S099085 1365944 100.0000

4 - 11




5-CR10 5¥Sx1
e

Chel REPORT.

NO=7 DATA=RUSENO4.DOL 00/00/00 04:54:08

fuseno, PKPTK 1:2;Pyrolimis plastik,100-2-10-280, 0,lul,f40 HPS

44

‘tion Factur; 1
. : Unknown
ator : Maryati
?hromatogram bl
i oV
i 1z
; f
: I
: %
i !
| E
200 [
'
i
f
;
| T .
| : i
100 . !
1g
&
. 11 23
3 . )
4
| 10 15 21 22
. 17
hot 1 '
' b ' 9 13
b 70 . 27 a1s 1329 :
aQ . 1“‘“ .‘-.' ‘ -s.- : I A AR e -."w“-./\u l‘n.‘“f-’w.’ P AR O
| N . 5 2
1] 5 1¢
Peak Report *+*+*
3 TIME AREA EEIGHT CORC
L 3.718 70121 16940 1.5315
! 3.913 475660 123789 10,2888
) 4.008 106390 3ls6s 2.3237
i 4.188 109270 25B13 2.3865
H 4.275 £9320 14856 1.5140
H 4,826 izlsil a7¢80 2.66286
T 4.974 18138 5968 0.3961
3 5.300 398520 109244 8.7040
3} 5.465 34070 %135 0.6567
2 5.636 B3334 20139 1.8649
L 6.000 95504 30292 2.0859
2 5.824 1887200 450884 41,2130
1 T.286 19546 7646 0.8837
] 7.671 41812 10209 0.9332
5 7.375 99342 19591 2.16%7
H 8.157 27759 45290 0.6063
7 8.268 63578 14879 i1.3886
3 8.676 214528 58711 4.6855
E) 9.527 46116 7882 1.9072
H 9,793 25585 6334 3.5584
L 10,336 78144 20653 1.7087
2 31,731 72351 17807 1.5802
3 12.838 140119 32082 3.0603
4 14,281 GL035 13077 1.3331
5 14.398 53577 12256 1.3012
3 15.441 58196 12554 1.2710
7 15.639 35256 7265 0.7700
5 17.879 48176 ga3o 1.0522
4578556 1129353 1aG.0000

7 - /2




'R10 SYS=1

Ch=1l REPFORT.NO«

6 DATA~RUSENO3.DO1 00/00/00 04:23:10

; : Ruseno, PKPTE 1:5Pyrolisis plastik,180-2-10-280, 0,1lul,£40,8PS
n Factor: 1 N 45
: : Unknown
T : Maxyati -
‘omatogram ***
4
i
I
. i
i
a
i
8
!
‘
5 i
|
e 19 24
14 17
23
v
34 23
1 15 21
o ! 1? s 20 22 1 ’ :
H 2 3 N .o LY i
LA " - v HE H [ 3 .
v L - : S trd ™t AN N VAN R N O L .
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| TIME AREA HEIGET CONC
13,743 78677 19832 1.2912
i 3,835 429956 1p8a72 7.0863
P 4,032 85881 24949 1.4091
4.213 34795 255337 1.5557
. 4.299 292177 9R250 " 4,7951
. 4.856 421066 145615 £.%2104
5,003 16147 936 0.2650
5.334 432376 125705 7.105%
20481 016 0.3361
350531 23092 5.752B
282986 62562 4,6443
1424201 331461 23,3735
52837 13133 0.8671
216841 4R265 3.5587
58119 1ps58 0.9538
68968 1676 1.13139
161586 43219 2.6519
64410 ip939 1.6571
2531239 60013 . 4,1543
652285 718 1.0222
87748 21650 1.4401
41280 011 0.6775
88307 28048 1.4493
225150 SU719 3.6951
90728 28250 1.4830
25276 7692 ¢.4148
127962 15159 2.1001
49243 13686 ¢.8082
138429 35685 2.2719
90846 18136 1.4909%
93259 19329 1,5305
78765 1419 1.2927
88215 16265 1.4477

6093235 153
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Lan

pada perbandingan massa 1:1.

Mergek alat: GC-MS SHIMADZU QP-5000

KONDISI OPERASI

Jenis pengion : Electron Impact
Jenis kolom : CBP20

Panjang kolom :50m

Suhu kolom : 100 °C s.d. 230 °C
Gas pembawa : He

Suh

u detektor 250 °C

46

npiran F. Data GC-MS hasil pirolisis campuran plastik—tempurung kelapa
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dwek CLASS-5000 #** Report No. =

Sample

Method File Name

1 Data : PNKPT11A.DO3

04/06/19 10:14:49
PUSENG

: PNKPT 1:1A.
1 UNDIP.MET

. TICS

PP e e e e - PRp— - e e - S e 47

110927976

+ :
3 |
. |
46 10
Vi
o s
Wfﬁ? ! i
B ! 0
o 23
' 'aﬁ 12 w 8 1,{%!‘1 21 22 24
Nk - H h s A, i o b ;
o ! v E_N J;'): \_ ; u"'.p_J“_\_‘\-’h";i“;\“’W\,j "',‘"-,-“.)"‘_\,N_."'\LA 4! W \leu»fv"n.;" ‘f‘\\/‘- Ui, J k/\q_;‘—\"\"\___,j\‘\_._,\‘__,-u\, e P P ,..414_/\.____.1
10

20 25 30 35 40

45 " 50
) 710100755,

20
18 19
167 i -

! 45 font
WA s S

Hp EY
i N\ et TS ]

N T i
B o

15 20 ' 5 30




*ik CLASS-5000)*** Report No. = 1 Data : PNKPTI1A.D03  04/06/19 10:14:49
Sample : PHKPT 1:1A, RUSENOC

D

Sample Amount
Dilution Factor

1
1

TEELEET]

% Type : Unknown

i Operatar : Yohandri-Bustom
Method Fite Name : UNDIP.MET
Vial No. 1
Barcode :

*%%x* Dook Repo T oIk

PKNO R.Time N.Time - F.Time Area Height A/YM{cec) MK #Total Neme

1 8.356 [8.242 - 8.408 457334538 81402542 5.618 6.97
8.461 [8.408 - 8.542 5299343808 79898749 6.653 ¥ 8.08
3 8.606 542 - 8.750 603788720 S6046619 10.773 v 9.21
: 4  8.800 8.750 - 8.825 164096486 36901002 44467 v 2.50
| 5 8.927 825 - 9.317 1426200630  10980526% 13.016 v 21.79
! 6 9.522 317 - 9,642 462548692 37450846 12.351 v 7.05
: 7 9.750 642 - 9.808 171466395 17984417 9.534 v 2.61
8 9.884 .808 - 10.033 175743701 18666563 2.415 v 2.68
9 10.183% 10.033 - 10.350 232250979 22871458 10.155 v 3.54
10 10.672 1&.350 - 10.850 370431549 35582698  10.410 v 5.65
1 11.121 10.850 - 11.217 126758228 110810v4 11.439 v 1.93
12 11.533 1j1.217 - 11.675 180074370 10341219 17.413 v 2.75
13 14.865 11.675 - 14.983 687960543 28674888 23.992 vV 10.49
14 15,092 14.983 - 15.200 110104979 12990328 B8.476 v 1.68

15 15.356 15.200 - 15.558 244363237 25317592 9.652 v 3.73 .
16 17.928 1H.558 - 18.058 38747782 5698871 6.799 0.59
17 18.188 13.058 - 18.317 42707996 5887827 7.254 v 0.65
18 20.343 20.225 - 20.475 61383419 8221563 7.466 0.94
I 19 24.698 24.575 - 24.817 74105882 9207205 B.049 1.13
i 20 25.268 24.817 - 25.517 175068126 12184283  14.368 v 2.67
} 2t 26.521 26.442 - 26.642 31389055 5089463 6.167 0.48
} 22 29.183 29.117 - 29.433 40205093 4249769 9.461 0.61
! 23 29.542 29.433 - 29.783 115570893 10396642 11.116 v 1.76
. 24 31.925 31.850 - 32.083 33824813 5043054 6.707 0.52

Total 5559060512 100.00




<Unknown Spectrum>

Data : PNKPT11A.)O§

Library Name
(1) NIST12.LIB (2)

NIST62.LIB (3) WILEYZ2%.LIB

1-1

Fiass Peak # : 29| Ret. Time : G.2%
Scan # : 156 B.G. Scan # : 145
Bage Peak + L1810 ¢ 7075143) 49
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i-Bu OH
1
74
55 :
AN
72 ‘“;S\\
2 : . Me.
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i 7t 74
29 ) o
< OH
43 o "
5° B .
R 57 ‘
1 [ )
40 60 g 100 120 1“0 160 180 200
No SI Mol.Wgt. Mol. Form /Compound Name CAS No. Entry LIB#
1 92 Th €4 H1p 78-83-1 1556 3
180 BUTYL ALCOHOL %% ISO BUTANOL $%
2 85 2 L4 Hg O 558-30-5 1222 3
Oxirane, 2,2-dimethyl- (CAS) Iscbutylene oxide 33 OXIRANE, t,1-DIMETHYL- $3% 1,2-Epoxy
3 85 118 CgH1402 2+254-55-5 3531 2
Hydroperoxide, 1-methylpentyl $$ z-Hexyl hydroperoxide 35 1-Methylpentyl hydroperoxid
I 85 118 ¢4 Hg Oz 24254-55-5 11037 3
Hydroperoxide, 1-methylpentyl (CAS) 2-Hexyl hydroperoxide $%
5 84 118  CgH1402 24254-56-6 3535 2
Hydroperoxide, 1-ethylbutyl $% 3-Hexyl hydroperoxide $% 1-Ethylbutyl hydroperoxide




"eUnknown Spec
Data : PNKPT1
Mass Peak # :

trum>
A.DO3
39

Ret. Time : 8.483

Scan # : 179 B.G. Scan # : 169
Base Peak  :]56.10 ( ~2068314)
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No $I Mol.Wgt. Mol.Form./Compound Name CAS No. Entry LIB#
1 87 B4 CgHyz 763-29-1 533 1
1-Pentene, 2-methyl-
2 86 84 CgHiz 763-29-1 598 2
1-Pentene, 2-methyl- $3 2-Methyl-1-pentene $% 4-Methylt-4-pentene $% CZH5CH
3 86 84 Cg Hyz 763-29-1 23483 3
1-Pentene, 2-methyl- (CAS) 2-Methyl-1-pentene $% 4-Methyl-4-pentene $5
4 a5 98 Cy Heg ' 14686-13-6 4793 3
2-Heptene, (E)}- (CAS) trans-2-Heptene $% (E)-2-Heptene $%
5 85 | 112 cg Hyg 13152-44-8 8767 3
T -~ gyclobutane, butyl- $3 Butane, 1-cyclobutyl- $% n-Butylcyclobutane %%
Library Name
© (1) NIST12.LIB (2) MIST62.LIB (3) WILEY229.LIB

1-1
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' 180 26
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<Unknown Spectrlm>
Data : PNKPT11ALDO3
Mass Peak # : 40 Ret. Time : 8.608
Scan # : 194 B.G. Scan # : 186 51
Base Peak : 48.05 (  4640775)
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No SI Mol.Wgt. Mol.Form./Compound Name CAS No. Entry L1B#
1 88 112 CgHig 13151-05-8 2675 2
. 1-Heptene, 4-methyl- $% 4-Methyl-1-heptene
2 87 112 cg Hig 16106-59-5 3708 3
T-Hexerne, 4,5-dimethyl- (CAS) 4,5-DIMETHYLHEX-1-ENE 3% 4,5-Dimethyl-1-hexene $3%
3 87 f12 CaHig 16106-59-5 1784 1
1-Hexene, 4,5-dimethyl-
4 87 114 Ccgllg 584-94-1 3097 2
: Hexane, 2,3-dimethyl- $% 2,3-Dimethythexane
5 86 114 CgHqg 589-53-7 1989 1
Heptane, 4-methyl-
Library Name
¢1) NIST12.LI1B! (2) NIST62.LIB (3) WILEYZ229.LIB
. 1-1




<Unknouwn Spectrum>

Data : PNKPT11A.
Mass Peak # : 31

o3

Ret. Time : 8.933

Scan # : 233 B.G. Scan # : 266 52
Base Peak : 43.15 ( 14440397)
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No SI Mol.Wgt. Mol.Form./Compound Name CAS No. Entry LIB#
1 95 126 Ccolg 19549-87-2 4662 2
2,4-Dimethyl-1-heptene
2 89 126 colig 19549-87-2 2715 1
2,4-Dimethyl-1-heptene
? a8 140  CqgH2p 4984-01-4 7587 2
1-Octene, 3,7-dimethyl- $$ 2,6-Dimethyl-7-octene 3% 3,7-Dimethyloct-i-ene $% 3,7-Dime
4 88 140 Cqq Hap 4984-01-4 21999 3
1-Octene, 3,7-dimethyl- (CAS) 2,6-Dimethyl-7-octene 33 3,7-Dimethyloct-1-ene $3%
5 88 126 Cohy 124-11-8 4675 2

Library Name
(1) NIST12.L1B

&
1-Nonene %% n-Non-1-ene $% 1-CYH18 $% Honene $3 Nonene-(1) $$ NONYLENE

€2) NIST&2.LIB (3) WILEY22G.LIB

1-1




<Unknown Spectrum>
Data = PNKPT11A.DO3
Mass Peak # : 31 Ret. Time : 9.525
Scan # : 304 B.G. Scan # : 279 53
Base Peak @ 43L10 (  6952446)
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No  SI Mol.Wgt. Mol.Form./Compound Name CAS Na. Entry L1B#
1 92 156 CqqH24 17302-28-2 11598 2
Nonane, 2,6-dimethyl- $3$ 2,6-Dimethylnonane
. 92 156 CqqH2g 2B47-72-5 5088 1
Decane, 4-methyt-
3 92 156 €19 Hag 2847-72-5 33446 3
- Decane, 4-methyl- (CAS) 4-METHYLDECANE $3%
4 92 156 Cqq Ha2g 17302-28-2 33454 3
Nonare, 2,6-dimethyl- (CAS) 2,6-Dimethylnenane 3%
5 91 156  Cqq Hag 2B4T7-72-5 33445 3
™ pecare, 4-methyl- (CAS) 4-METHYLDECANE 33
Library Name
(1) NISTi2.LIB [{2) NIST&2.LIB (3} WILEYZ229.LIB
1-1 .




<Unknown Spectrum>

Data : PNKPTT1A.0N3
Mass Peak # : 42 Ret. Time : 10.675
Scan # : 442 B.G. Scan # : 416 54 :
Base Peak @ 43110 ( 5176435) ]
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No SI Mol.Wgt, Mol.Form./Compound Name CAS No. Entry LIB#
1 90 168 CqaHzy, 55170-80-4 14795 2
J 1-Decene, 2,4-dimethyl-
2 90 188 CqoMag 74630-62-5 14715 2
1-Undecene, 7-methyl-
3 90 138 CqqHp20 106-21-8 12080 2
1-Octaiiol, 3,7-dimethyl- $% Citronellol, dihydro- % Dihydrocitronellol $$% Geraniol t
4 90 168 CqoMpg 74630-49-2 14737 2
3-Undecene, 7-methyl-, {(2)-
5 90 168 C12 Hag 54410-98-9 42265 3
1-Nonene, 4,6,8-trimethyl- (CAS) 4,6,8-TRIMETHYLNONENE-1 33

Library Name
(1) NIST12.LIB (2

~r

NIST62.LIB (3) WILEY229.L1B

1-1




<Unknown Spectru?>
03

Data : PNKPT11A.
Mass Peak # : 44

Ret. Time : 14.867

Scan # : 945 B.G. Scan # : 960 35
Base Peak : 43110 ¢ 4132976)
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No SI Mol.Wgt. Mol.Form./Compound Name CAS No. Entry LI1B#
1 92 168 CqpHzg 74630-42-5 14715 2
1-Undecene, 7-methyl-
2 92 168 Cq12 Hze 74630-42-5 42202 3
1-Undecene, 7-methyl- (CAS)
3 90 168 CqpHag 54410-98-9 14791 2
1-Nonene, 4,6,8-trimethyl-
4 90 168 Ci2 Hpg 54410-98-9 42265 3
1-Nonene, 4,6,8-trimethyl- (CAS) 4,6,8-TRIMETHYLNONENE-1 $8
5 89 186 Cqahize0 3913-02-8 6873 1

Library Name
(1) NIST12.LIB

1-Octanol, 2-butyl-

(2) NIST&2.LIB (3) WILEY229.L1B

1-1
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npiran G. Data GC-MS hasil pirolisis katalitik campuran plastik-

tempurung kelapa pada perbandingan massa 1:1

ek alat: GC-MS SHIMADZU QP-5000
NDISI OPERASI
§ pengion : Electron Impact

s kolom : CPSIL5CB

Panjang kolom 125 m

Suh

(Gas

Suh

1 kolom 100 °C s.d. 290 °C
pembawa ' He

u detektor - 300 °C

56

s



*** CLASS-5000 ™
Sample

Operator

Method File Name

*  Report No. = 1 Data : RUSENO.DO1
: PKPTK 1:1, RUSSENO

- poy
: RUSENQ.NET

57

TIC 161439862
47
3 7
d
31
33
5 41 48| 48
A 5 43 49
8 29 3
g 3 4 Sa
A
J“ MMA—MA__A_._
T T '_-% T T T 1'|0 T T T T 1|5 T T T 2‘0 T T 2\5 T 3\0 35 T T T




*Wk CLASS-50M0 *** Report No. = 1 Data : RUSENO.DOT 04712711 10:19:14
S~mnlbe = PEPTK 1:1, RUSSENO

Operator : poy

Method File Name : RUSENO.MET

*#*%* Poak Report **
PKNO R.Time | I.Time - F.Time Area Height A/H(sec) MK %Total Name

1 2.466) 2.367 - 2.525 527133266 88595461 5.950 E  4.35 7
2 2.642) 2.535 - 2.675 312636794 71064974 4.399 v 2.58
3 2.7 2.675 -~ 2.775 374565190 83596622 4,481 v 3.00
4 2.829| 2.775 - 2.900 272601446 67058086 4.065 v 2.25
5 2.975| 2.900 - 3.033 110800736 27988030 3.959 0.91
o 3217 3.0%3 - 3.408 371008537 34299593 10.221 v 3.96
7 3.495| 3.408 - 3.667 697961076 93793302 7.441 v 5.76 \//
8 4.515| 4.442 - 4.642 131847340 27141831 4._858 1.09
9 5.275; 5.200 - 5.350 85678797 231585631 3.700 0.71
10 7.742 | 7.592 - 7.808 614010061 96544623 6.360 5.06
11 7.871) 7.808 - 7.925 209412715 63141563 3.317 v 1.73
12 8.059} 7.925 - B8.125 457198767 96227254 4.7%1 3.77
13 8.400) B8.125 - 8.450 79938809 16791443 4.761 v 0.66
14  8.513 | 8.450 - B.567 94078783 35057356 2.684 v 0.78
15 8.935| 8.567 - 9.000 233571744 54343366 4,298 v 1.93
16 9.148 ) 9.000 - 9.192 137583916 37296773 3.689 1.13
17 9.469 ) 9.192 - 9.542 149055367 20429925 7.296 v 1.23
18 9.911 ] 9.542 - 9.983 119322815 25322903 4.712 v 0.98
19 10.763 | 9.983 - 10.817 487712014 42539214 11.465 v 4.02 \/
20 10.858 | 10.817 - 10.892 49609385 20592819 2.409 v 0.41
21 11.000 | 10.892 - 11.042 89845846 21500370 4,179 v 0.74
22 11.332 | 11.042 - 11.400 324027296 67470597 4.802 v 2.67
23 11.455 | 11.400 - 11.492 88581804 36241802 2.444 v 0.73
26 11,711 | 11,492 - 11.758 177707689 44583775 3.986 v 1.47
25 11.859 1 11.758 - 11.900 83712620 26595390 3.148 v 0.569
26 11.939 | 11.900 - 12.000 . 65003598 26942980 2.413 v 0.54
27 12.200 | 12.000 - 12.242 80551576 18742144 4,298 v 0.66
28 12.295 | 12.242 - 12.367 143063865 LTVT3737 3.033 v 1.18
29 13.465 | 13.417 - 13.517 &74BB6LD 25585244 2.638 0.56
30 13.867 | 13.517 - 13.925 152605153 20278541 7.525 v 1.26
31 14.129 | 13.925 - 14.183 324820698 72138644 4.503 v 2.68
32 14.225 | 14.183 - 14.253 50863258 20705516 2.457 v 0.42
33 14.469 | 14.258 - 14.508 231965245 60729451 3.820 v 1.91
34 14.640 | 14.508 - 14.683 183633178 33106892 5.547 v 1.51
35 14.842 114.6B3 - 14.8%92 112699425 27914308 4.037 v 0.93
36 14.949 | 14.892 - 15.000 130244287 51333167 2.537 1.07
37 16.244 115,692 - 16.292 118368181 20341578 5.819 0.98
38 16.480 | 16.292 - 16.525 178829974 51737179 3.457 v 1.47
39 16.742 116.525 - 17.158 255744745 23659209  10.805 v 2.1
40 17.205 | 17.158 - 17.275 134069590 51438056 2.606 1.11%
41 18.555 | 18.492 - 18.592 108646637 38986826 2.787 0.90
42 18.770 | 18.592 - 18.817 105711945 27373815 3.862 v 0.87
43 19.225 | 19.150 - 19.267 154129632 54398196 2.833 1.27
44 20.250 | 19.267 - 20.292 318106038 19601392 16.229 v 2.62
45 20.436 [20.292 - 20.575 201236516 35339332 5.694 1.66
44 21.066 |20.575 - 21.125 266839367 45034371 5.925 v 2.20
47 21.637 |21.125 - 22.333 2122105952 110353044  19.230 v o 17.50 7
48 22.797 | 22.333 - 22.883 1625494620 40261635 4.037 1.34
49 24.381 | 24.317 - 24.467 95932216 32336170 2.948 .79
50 26.201 |26.133 - 26.283 B0143825 23856882 3.359 0.66

Total 12124955784 100.00




<Unknosn Spectru?> 59
Data : RUSENO.DO
Mass Peak # : 49 Ret. Time : 2.467
Scan # : 57 B.G. Scan # ; 42
Base Peak : 94120 ( 17532033) . -
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No S1 Mol.Nq . Mol.form./Compound Mame CAS No. . Entry Lig#
1 85 9% Cg Hg O 108-95-2 3910 3
Phenol (CAS) Ezal $% ENT 1814 $3% PhOH $% Benzenol 3% Oxybenzene %% Monophenol $3% Phen
A 84 P4 Cg Hg O 108-95-2 3915 3
Phenol (CAS) Izal 33 ENT 1814 33 PhOH $% Benzenol $$ Oxybenzene $3% Monophenol $3$ Phen
3 82 176 CgHg0LS 98-67-9 16038 2
Benzenesulfonic acid, 4-hydroxy- $% Benzenesulfonic acid, p-hydroxy- $3% p-Hydroxybenz
4 82 9% Cghg0 108-95-2 835 1
Phenol
5 80 137 CpHpNOp 622-46-8 6730 2
Carbamic acid, phenyl ester $% Phenyl carbamate
Library Name
€1) NISTIZ2.LIB (2) NISTS2.LIB (3) WILEY229.LIB
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No 5! Mol.Wgt. Mol.Form./Compound Name CAS No. Entry LIB#
1 1 154 €qq Hap 55499-08-6 31952 3
Nonane, 2-methyl-3-methylene- (CAS) 2-Isopropyl-1-octene $3%
2 N 184 CqqH2z 1002-68-2 11074 2
3-Undecene, (E)- $%5 (E)-3-Undecene $3 trans-3-Underene $% 3-Undecene, Trans-
3 90 154 CqqH22 55499-0E & 11631 2
Nonane, 2-methyl-3-methylene- $35 2-Isopropyl-1i-octene
4 %0 166 Cqq H22 1002-68-2 31921 3
3-Undecene, (E}- (CAS) (E)-3-Undecene $$ trans-3-Undecene $3 3-Undecene, trans- $%
5 90 140 ¢q Hag 4057-42-5 22005 3
2-Octene, 2,4-dimethyl- (CAS) 2,6-Dimethyl-2-octene $$ 2,6-Dimethyl-oct-2-ene $3
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No SI Mol._Wgt. Mol.Form./Compound Name CAS No. Entry LIB#
1 20 148 CqzH24 55170-80-4 14795 2
1-Decene, 2,4-dimethyl-
2 90 148 Cqp Hag 55170-80-4 42258 3
1-Decene, 2,4-dimethyl- (CAS)
3 20 254 Cq12H24F302 - -0 34655 2
Trifluorcacetyl-3,7-dimethyloctanol
4 90 156  C1pH200 37769-62-3 5059 1
Isooctane, (ethenyloxy)-
5 89 168 Cqz Hpg T4630-42-5 42202 3
1-Undecene, 7-methyl- (CAS)
Library Name
€1) NIST12.LIB ¢2) NIST82.LIB (3) WILEY229.LiB
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No S1 Moi.wgt. Mol.Form./Compound Name CAS No. Entry
1 92 168 CqoHzq 74630-42-5 14715
1-Undecene, 7-methyl-
2 92 168 Cq3 Hag 74630-42-5 42202
1-Undecene, 7-methyl- (CAS)
3 %0 168  Cq2H24 54410-98-9 14791
1-Nonene, 4,6,8-trimethyl-
4 90 168 Cq3 Hag ' 54410-98-9 42265
1-Honene, 4,6,8-trimethyl- (CAS) 4,6,8-TRIMETHYLNONENE-1 $3
5 89 186 CqzH240 3913-02-8 6873
1-Octancl, 2-butyl-
Library Name o
(1) NIST12.L18 ¢2) NIST&2.LIB (3) WILEY229.LIB
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No sI Mol.Wgt. Mol.Form./Compound Name CAS No. Entry LIB#
1 92 56 CqqHpg 17302-28-2 11598 2
Nonane, 2,6-dimethyl- $% 2,6-Dimethylnonane
2 92 56 CyiM2s 2847-72-5 5088 1
Decane, 4-methyl-
3 92 56 Cqq Hog 2847-72-5 33446 3
Decane, 4-methyl- (CAS) 4-METHYLDECANE 33
4 92 56 €11 Rpg . 17302-28-2 33454 3
Nonane, 2,6-dimethyl- (CAS) 2,6-Dimethylnonane $%
5 91 56 41 Hog 2847-72-5 33445 3
Decane, 4-methyl- (CAS) 4-METHYLDECANE 3%
Library Name
(1 NISTlg.LIB (2) NIST62.LIB (3) WILEYZ229.LIB
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No SI Mol.Wgti Mol.Form./Compound Name CAS No. Entry LIB#
1 9% 390| co4 H3g O 117-84-0 190624 3
1,2-Benzenedicarboxylic acid, dioctyl ester (CAS) Dioctyl phthalate %% Dinopol NOP %%
2 94 390 CozHzg04 117-84-0 11937 1
Di-n-octyl phthalate
3 Q2 390} CosHz804 275564-26-3 53134 2
1,2-Benzenedicarboxylic acid, diiscoctyl ester $$ Diiscoctyl phthalate $$ Hexaplas M/
4 92 390} cp4 Hzg 04 ii7-81-7 190634 3
1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester (CAS) Bis(2-ethylhexy!l) phthala
5 20 390| cps H3g O ii7-81-7 190632 3
1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester (CAS} Bis(2-ethylhexyl) phthala
Library Name
(1) NIST12.LIB (2 VNIST62.L!B (3) MILEY229.LIB






